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receiving 3 mg/kg injections significantly increased for 8 
weeks from 21 + 2 to 56 +- 9 mm Hg, 12 -+ 2 to 37 _+ 6 mm 
Hg, and 344 _ 130 to 2254 _+ 425 dyne-sec.cm 5, 
respectively. The cardiac output was significantly reduced 
from 1.6 -+ ,0.3 to 1.0 + 0.2 L/min in beagles receiving 3 
mg/kg injections. However, these changes in beagles re- 
ceiving 1.5 mg/kg injections were not so marked. The 
heart rate, mean arterial pressure, right atrial pressure, 
and pulmonary capillary wedge pressure remained rela- 
tively stable throughout he study period. The oxygen 
saturation significantly decreased from 99% + 1% to 
94% + 3% in beagles receiving 3 mg/kg injections. Gross 
pathologic evaluation revealed that the right ventricles 
were enlarged and the weight ratio of the right to left 
ventricle increased from 0.38 -+ 0.07 to 0.50 -+ 0.07 in 
beagles receiving 3 mg/kg injections. On histologic study, 
the right ventricular sections howed moderate myocyte 
hypertrophy and the thickness of the media in small 
pulmonary arteries was increased. Our data suggested that 
beagles treated with a 3.0 mg/kg injection of DMCT 
produced a unique, relatively noninvasive model of PH. 
There was a close correlation between the dose of DMCT 
and the severity of induced disease. 
Heart-lung transplantation has become a routine pro- 
cedure in the treatment of patients with end-stage PH. 
Recently, because of serious shortages of heart-lung 
blocks, single lung transplantation has been promoted as a 
possible alternative to heart-lung transplantation for end- 
stage pulmonary vascular disease of either primary or 
4s secondary causes." Despite clinical success with single 
lung transplants for PH, many problems remain to be 
solved. An interesting question is whether combined 
heart-lung, isolated single, or bilateral ung transplanta- 
tion would b,e preferable for the treatment of patients with 
PH. In clinical lung transplantation for end-stage pulmo- 
nary vascular disease, cardiopulmonary b pass is neces- 
sary during the procedure. Although lung transplantation 
in rats with PH has been investigated, rats are too small to 
be subjected to such circulatory assistance. For this reason 
a design for a new experimental model to induce PH in a 
larger animal is of vital importance for transplantation 
basal study. Furthermore, these relatively large animal 
models, in which hemodynamics an be measured accu- 
rately, are considered to be valuable for further studies 
not only on transplantation but also on pharmacology. We 
have now used this model to study relevant physiology and 
pathophysiology in PH and right ventricular function. 
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A TECHNIQUE TO MINIMIZE AIR LEAKAGE AFTER EXCISION OF EMPHYSEMATOUS BULLA OF 
THE LUNGS 
Iwao Takanami, MD, Yasuki Yamamoto, MD, Tatsuya Yamamoto, MD, and Susumu Kodaira, MD, Tokyo, Japan 
If pulmonary plication is done to treat an emphysema- 
tous bulla, pulmonary fistulae are sometimes formed and 
persist for long periods) We recently established a tech- 
nique to easily reduce postoperative air leakage with the 
use of bioabsorbable polyglactin 910 (Vicryl mesh; John- 
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son & Johnson Cardiovascular, King of Prussia, Pa.), a 
GIA 8 cm linear stapling device (United States Surgical 
Corporation, Auto Suture Company Division, Norwalk, 
Conn.), and fibrin glue (Bolheal; Teijin, Inc., Tokyo, Japan). 
Several strips of absorbable polyglactin 910 (1 cm wide 
and 8 cm long) were prepared. One of these strips was 
bonded by fibrin glue onto both sides of the GIA linear 
stapling device (the cartridge side and the front side) (Fig. 
1). The bulla was lifted by pulmonary forceps until it had 
a tentlike appearance. The stapling device to which strips 
of polyglactin 910 had been bonded was applied across the 
pulmonary base that was to be resected. The stapler was 
then used to resect he target tissue. In cases in which the 
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Fig 1. Polyglactin 910 bonded by fibrin glue to linear stapling device. 
tissue to be resected was longer than 8 cm, the portion of 
the target tissue that remained unresected was resected 
with the use of another stapler to which strips of polyglac- 
tin 910 had been bonded. The unconsumed portion of the 
fibrin glue was applied to the resected area. 
Emphysematous bullae often affect the entire lungs. 
For this reason, the percentage of patients with this 
condition who are eligible for operation is relatively low. 
However, lung plication is needed in cases in which a giant 
bulla compresses the normal area of the lung, causing 
dyspnea, or in cases of intractable bullae in which a 
thoracic drain needs to be used for long periods because 
of pneumothorax. 1' 2 When plication is performed or a 
stapling device is applied for cases of pulmonary bulla, air 
leakage through the needle holes often occurs, leading to 
persistent pulmonary fistulas. Various techniques to avoid 
this problem have been reported. Juettner and associates 3 
used absorbable polydioxanone ribbons and a stapling 
device to avoid air leakage. According to our experience, 
their technique involves two problems: (1) it is difficult o 
manipulate the stapling device while keeping the ribbon 
on the excision line of the lung and (2) the excessive 
portion of the ribbon needs to be cut with scissors. 
Cooper 4reported a technique that uses bovine pericardial 
strips and a GIA stapling device (United States Surgical 
Corporation, Auto Suture Company Division, Norwalk, 
Conn.). With his technique, bovine pericardial strips are 
first placed on the stapling device. They are then tied with 
a catgut thread. The bulla is resected with the stapler and 
the catgut thread is removed. Connolly and Wilson 1 
reported a technique by which a Teflon felt piece is placed 
on the stapling device and fixed with adhesive strips. Our 
technique uses absorbable polyglactin 910 strips to avoid 
pulmonary fistulas. The strips are bonded by fiblin glue to 
a stapling device. 
If absorbable polyglactin 910 can be preoperatively cut 
into strips and if these strips can be preoperatively bonded 
by glue to a disposable sheath for subsequent s erilization, 
the operation will be simpler. Our technique is also 
applicable to thoracoscopic partial resection of emphyse- 
matous lung tissue. For lung operations under thoraco- 
scopic guidance, it is desirable to minimize manipulations 
within the thoracic avity. In this respect, our technique, 
which requires less manipulation within the thoracic av- 
ity, seems to be more useful for thoracoscopic lung 
operations in comparison with the techniques reported by 
others. 
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